In this paper, we derive the complete 1 algebra of Lie point symmetries for the class of 
symmetry group provides a systemic, general and effi-13 cient method to deal with differential equations. This 14 theory is mainly used for the construction of similarity 15 reductions, group invariant solutions and the conserva-16 tions laws. In general, Lie symmetries can be used to 17 reduce the order as well number of independent vari-18 ables of original equation ( system of equations ) . For 19 further details, readers are referred to [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . 20 Unlike the case of @ @ @ @ @ @ integral orderintegral-orderpartial 21 differential equations ( PDEs ) , symmetries of @ @ @ @ @ @ @ fractional orderfractio 22 orderpartial differential equations ( FPDEs ) have not 23 been investigated extensively. The study of FPDEs 24 through symmetries is quite interesting and signifi-25 cant [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] . Therefore, in our present¨studystudy,we 26 investigate the symmetries of FPDEs and thereby do the 27 analysis. We successfully obtain the reduction in inde-28 pendent and dependent variables. Moreover, we look 29 into the key issue of whether we can identify the FPDEs 30 from which the Lie point symmetries are inherited.
31
In this paper, we will investigate the class of 32 @ @ @ @ @ @ @ time fractionaltime-fractionalnonlinear dispersive equa-33 tion 35 where u(x, t) represents the wave $ $ $ profileprofile,while 36 a, b, ε and m are constants. Some special cases of ( In this section, we employ Lie symmetry method to 57 deal with the fractional nonlinear dispersive equation.
58
We first briefly recall the concept of fractional deriva-
59
tive ( [33] [34] [35] [36] and references therein ) . In particular, the
65
where Γ (z) is the Euler gamma function.
66
Assume that ( 1 ) is invariant under the one parameter
67
Lie group of point transformations
where ε is the group parameter, and its associated Lie 76 algebra is spanned by the following vector fields
78
Here,
On the basis of the infinitesimal invariance criterion, 82 one can get
84
The prolongation operator 
In particular, 
111
Proof By assuming that Eq. ( 1 ) ( 13 ) , and letting all of 122 the powers of derivatives of u to zero, one can have
130
By solving these equations, we have
133
here c 1 and c 2 are arbitrary constants. Thus, the corre-134 sponding vector fields are which complete the proof.
141
In particular, for the symmetry V 2 , we have the char-142 acteristic equation
144 which leads to the following similarity variable and the 145 similarity transformation 
is the Erdé lyi-Kober fractional integral operator. Proof We first let n − 1 < α < n, n = 1, 2, 3, . . .. 
171
Under the assumption v = t s , Eq. ( 24 ) reduces further simplifies to
180
Thus, one can get
$ $ $ RepeatRepeatingthe previous step, one has
188
∂ n ∂t n t n−α+
So we have
Hence, it is easily found that ( 1 ) In this section, we study the conservation laws of the 208 class of time-fractional nonlinear dispersive equa-209 tion. The @ @ @ @ @ @ @ @ Riemann-LiouvilleRiemann-Liouvilleleft-210 sided time-fractional derivative will be used as 
) . $ $ $
HereHere,D t is the operator of differen-213 tiation with respect to t, n = [α] + 1, and 0 I n−α t u is 214 the left-sided time-fractional integral of order n − α 215 defined by [25] 216 
where
Eq. ( 33 ) is called a conservation law for Eq. ( 1 ) .
225
A formal Lagrangian for ( 1 ) can be introduced as by [25, 26] where (D α t ) * is the adjoint operator of (D α t ).
236
Note that Eq. ( 1 ) 
The adjoint equation is similarly to the case of integer-
241
order nonlinear differential equations [25, 26] , so we mental identity can be written as
250
where l is the identity operator, 
256 and 257
For the @ @ @ @ @ @ @ @ @ @ case Riemann-Liouvillecase, Riemann-Liouvilletime-259 fractional derivative is used in Eq. ( 1 ) , the operator 260 N t is given by [25, 26] 261 where J is the integral [25, 26] 264
The operator N x is defined by
For any generator X admitted by Eq. ( 1 ) and any 271 solution of this equation, we have:
(45) 273 This equality yields the conservation law
Conservation laws

276
In the previous subsection, we gave some basic defini-277 tions. In this subsection, we will present the conserva-278 tion laws. For the case, when α ∈ (0, 1), using ( 42 ) and ( 44 280 ) , one can get the components of conserved vectors
291
where i = 1, 2 and functions W i are 292
294
Also, when α ∈ (1, 2), we get the components of 295 conserved vectors
302
where i = 1, 2 and functions W i have the form 
